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PURPOSE: To reduce the angular deviation of an optical 
axis due to the rotational errors created when a lens 
holder which houses a lens is fixed on the optical path of 
light in an optical semiconductor element module, the 
lens of which is to be arranged on the optical path of the 
light emitted from the optical semiconductor element. 
CONSTITUTION: In a house 1 , an LD 2 and a lens 3 are 
provided. The light emitted from this LD2 is incident upon / 
the one end of a optical fiber 4 through the lens 3. A lens 
holder 12 housing the lens 3 is fixed by welding to an 
abutting member 13. The lens holder 12 is of an 
extruding type, the center of which is high enough to 
house the lens 3, and both sides of which are processed 
to be in a height substantially equal to the optical axis of 

the lens. This lens holder 12 and the abutting member 13 are fixed by welding to the lower 
parts on both sides (points c and d in the Figure. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the OPTO semiconductor device module which has the lens (3) arranged on the optical path 
of the light which carries out outgoing radiation from an OPTO semiconductor device (2), and the light 
which carries out incidence to this OPTO semiconductor device or said OPTO semiconductor device 
While the location is fixed to said OPTO semiconductor device, dashing and fixing a member (13) and 
said lens It is the OPTO semiconductor device module which changes by this thrust reliance member 
and the lens holder (12) fixed in at least one pasting up point, and is characterized by said pasting up 
point being in a geometric location which the deflection by rotation of the optical axis of said lens 
centering on a pasting up point does not produce substantially. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the OPTO semiconductor device module 
which lessened the include-angle gap of the optical axis by the rotational error produced when a lens 
holder is fixed on the optical path of light about optical communication or the OPTO semiconductor 
device module for optical measurement. 
[0002] 

[Description of the Prior Art] Drawing 3 is the perspective view in which the semiconductor laser 
module (it is called LD module for short below) used by optical communication etc. carried out the cross 
section the part. In a case 1, LD (semiconductor laser)2 and the lens 3 as a light emitting device are 
prepared, and incidence of the outgoing radiation light from this LD2 is carried out to the end section of 
an optical fiber 4 through a lens 3. Moreover, the photo detector 5 for monitors is formed behind LD2. 
LD2 is carried in a chip carrier 6, a lens 3 is held in a lens holder 7, further, this lens holder 7 dashes and 
welding immobilization is carried out at the member 8. and the chip carrier 6 — it dashes and the 
member 8 and the photo detector 5 are carried on the single substrate 9. Fixed maintenance of this 
substrate 9 is carried out through the electronic cooling element 10 for cooling LD2 at the case 1. 
[0003] The ferrule 1 1 is formed in the end section of an optical fiber 4, and this ferrule 1 1 is being fixed 
to the end section of a case 1 through the holder (un-illustrating). In such a LD module, it is the most 
important, when making the optical axis of an optical fiber 4 in agreement raises optical coupling 
effectiveness to the optical axis of the light which outgoing radiation was carried out from LD2, and was 
condensed with the lens 3. The inequality (optical-axis gap) of an optical axis becomes the cause of 
reducing the output level of LD module remarkably. 

[0004] Therefore, in the assembly of LD module, beforehand, components other than lens-holder 7 (the 
lens 3 is held) are fixed in a case 1, and after that, a lens holder 7 is positioned so that the optical axis of 
light and the optical axis of an optical fiber 4 which were condensed with the lens 3 may be made in 
agreement. In addition, on the occasion of this positioning, an optical power meter (un-illustrating) etc. 
is connected to the other end of an optical fiber 4, and adjustment to which that disregard level serves as 
max is performed. And in this condition of having positioned, a lens holder 7 dashes and is fixed to a 
member 8 by YAG laser welding etc. In this case, both upper part (for example, a points and b points 
shown in drawing 3 ) is fixed by YAG laser welding etc. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when it dashed with the lens holder 7 and welding 
immobilization of the member 8 was carried out as mentioned above in both upper part, there were the 
following problems in LD module as shown in drawing 3 . That is, by contraction of the fusion zone in a 
welding point etc., as shown in drawing 4 , the rotation deflection (include-angle gap) to which a lens 
holder 7 theta Comes to make a welding point (a points and b points) into the center of rotation 
occurred, and the include-angle gap to which the optical axis of a lens 3 also theta Becomes the same as 
a result was caused. And owing to the optical-axis gap by this include-angle gap, joint loss of light 
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increased and there was a problem that an output level declined. 

[0006] In addition, as shown in drawing 5 in this case, the imperfect alignment (deltay) of Y shaft 
orientations and the imperfect alignment (deltaz) of Z shaft orientations have also occurred in an 
include-angle gap and coincidence. Moreover, this include-angle gap becomes large in proportion 
[ almost ] to the distance of the height direction (Y shaft orientations) of a welding point and the optical 
axis of a lens 3. This invention is accomplished in view of the above-mentioned trouble, and aims at 
offering the OPTO semiconductor device module which lessened the include-angle gap of the optical 
axis by the rotational error (be based on rotation of the optical axis of a lens and shake) produced when a 
lens holder is fixed on the optical path of light. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it sets to the 
OPTO semiconductor device module of this invention. In the OPTO semiconductor device module 
which has the lens arranged on the optical path of the light which carries out outgoing radiation from an 
OPTO semiconductor device, and the light which carries out incidence to this OPTO semiconductor 
device or said OPTO semiconductor device While the location is fixed to said OPTO semiconductor 
device, dashing and fixing a member and said lens In at least one pasting up point, it changes by this 
thrust reliance member and the lens holder fixed, and is characterized by said pasting up point being in a 
geometric location which the deflection by rotation of the optical axis of said lens centering on a pasting 
up point does not produce substantially. 
[0008] 

[Function] It dashes and is fixed in a location where the rotational error of the member and the lens 
holder which is fixing the lens to which the location is fixed to an OPTO semiconductor device serves as 
min, i.e., the location where the distance (Y-axis coordinate value) of Y shaft orientations of the optical 
axis of a lens is almost equal. Therefore, since the rotational error over rotation of the lens holder 
accompanying immobilization becomes small, an include-angle gap also becomes small. 
[0009] 

[Example] Drawing 1 is the perspective view in which LD module in which one example of this 
invention is shown carried out the cross section the part, and drawing 2 is drawing showing the 
important section of this invention. In addition, the same notation is attached to the same component as 
the conventional example, explanation of the part is omitted, and only the part about this invention is 
explained. A lens holder 12 has the configuration of a convex form, it is height to the extent that a lens 3 
is held and it deals in the center, and the low part of both sides is processed into the almost same height 
as the optical axis of a lens 3. By dashing, like the conventional example, the member 13 is low 
according to the lens holder 12 about the height of the weld for fixing the above-mentioned lens holder 
12, although the location is decided to LD2 and it is fixed on the substrate 9. And it dashes with a lens 
holder 12 and welding immobilization of the member 13 is carried out in both upper part (c points and d 
points shown in drawing 1 and drawing 2 ). 

[0010] Like the conventional example, beforehand, the assembly of this LD module positions a lens 
holder 12 so that components other than lens-holder 12 (the lens 3 is held) may be fixed in a case 1 and 
the optical axis of light and the optical axis of an optical fiber 4 which were condensed with the lens 3 
after that may be made in agreement. In such a LD module, by dashing with the metaphor lens holder 
12, even if it performs both upper part (for example, c points and d points shown in drawing 2 ) by 
welding by an YAG laser etc., the include-angle gap by contraction of the thing fusion zone in a welding 
point etc. does not become large like the conventional example about immobilization with a member 13. 
that is, as mentioned above, it dashes with a lens holder 12, and compared with the former, it is 
markedly alike and the height of a weld with a member 13 has few rotational errors, even if a lens holder 
12 rotates by welding, since it is in the almost same height as the optical axis of a lens 3. And if the 
incidence end face of the lens 3 which receives the light by which outgoing radiation was carried out 
from LD2 is in the same location as a weld to Y shaft orientations, a rotational error will decrease 
further. 

[001 1] In addition, in the above-mentioned example, although the example which dashes with a lens 
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holder 12 and carries out welding immobilization of the member 13 in these upper parts was described, 
it is not limited to this, and if structurally possible, welding immobilization may be carried out in both 
flank. Moreover, it may dash with a lens holder 12, immobilization with a member 13 may not be 
limited to welding, and the thing using adhesives etc. may be used. Furthermore, although the above- 
mentioned example is an example about LD module which used LD as an OPTO semiconductor device, 
the technique of this invention may be applied to PD module using a photodiode (PD). In this case, in 
drawing 1 , incidence of the outgoing radiation light from the end section of an optical fiber 4 is carried 
out to PD (LD2 changes to PD) through a lens 3. 
[0012] 

[Effect of the Invention] As mentioned above, according to this invention, since it dashes and the 
member and the lens holder which is fixing the lens for which the location is fixed to an OPTO 
semiconductor device are fixed in a geometric location which the deflection by rotation of the optical 
axis of a lens does not produce substantially, the optical-axis gap by include-angle gap can be made 
small, consequently joint loss of the light by optical-axis gap is reduced. 

[Translation done.] 



http ://www4.ipdl .jpo.go.jp/cgi-bin/tran_web_cgi_ejj e 3/26/2004 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation .. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 3] 
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